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(54) GALLIUM NITRIDE BASED COMPOUND SEMICONDUCTOR LASER DIODE 

(57)Abstract 

PURPOSE: To promote laser oscillation while lowering the threshold current 
by interposing a diffusion preventive layer of undoped gallium nitride based 
compound semiconductor between an n-layer and a P-layer. 
CONSTITUTION: An AIN layer 12. an Si doped n-type GaN layer (n-layer) 
13, an Si doped n-type AIYGa1-YN layer (n-layer) 14, an Si doped n-type 
GaN layer 15, and an undoped AlxGal-XN layer 16 are deposited on a 
sapphire substrate 1 1 to fabricate a gallium nitride based compound 
semiconductor laser diode 100. Furthermore, an Mg doped P-type AIYGal- 
YN layer (P-layer) 17, and an Mg doped P-type GaN layer (P-layer) are 
formed sequentially, wherein the stoichiometry of X and Y satisfies a 
relationship; 0<X<Y<1. This constitution easily brings about an unstable high 
energy state in the gallium nitride based compound semiconductor laser 
diode thus promoting laser oscillation utilizing induced emission while 
lowering the threshold current thereof. 



mm 




mm^iam^^ 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



25.01.2000 
10.06.2003 



2003-13092 
10.07.2003 



Copyright (C); 1998,2003 Japan Patent Office 



http://vmw19Jpdl.ncipi.gojp/PA1/result/detail/main/w 2006/03/22 



(l9)B#B1$iWr (J P) (12) & ||§ 2|$ §^ ^ (A) 



#§g¥6-283825 

(43)&ISB ¥JS6*P(1994)10J3 7B 



(51)Intd.' 
HOIS 3/18 
H 0 1 L 21/205 
27/12 
33/00 



C 7376-4M 



F I 



MBit* 1 FD (i3I) 



(21)ifclB#ft 


*S8PF5-92017 


(71)tfS|IA 


000241463 








fiEB£fiSH3££tfc 


(22)fcbBB 


¥Jtft54p(1993)3Ji26B 




£*]{Sffi#B Jttli#B «r*538te=?fi*B 1 








#«h 






(72)*bj# 










S»l!lS#B#IB#BBT*^^g*0 1 














(72)»W# 










b b mx^m^mm i 














(74)KSIA 













CD 

CO 



Q 

cr 

CD 

o 



(54) [^o^fr] g<t*f'J ^A^t^^^u-lf *~ K 



(57) 
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AlNi2, Si K-T'ni GaNi (ni) 3, Si 20 
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Yb*y v^mt&m^mfr^-^yj ki ooot 

AINU 2, Si K-T'nS GaNf (ni) 13, 
Si K— ^n^AlYGai-YNi (ni) 14, Si K— 
:/n£J GaNi 1 5 % T> K-^Al«Gai-xNi 1 6. 
Mg K — ^p ^A Iy Gai -y N® (pi) 17MMg K 

-y P M GaNi (pi) 1 8&m#:mm£tiMf&£ti 
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T'fc^o 3^, 13a, HattSi K-^n^ GaNi 
(ni) 1 3&t5Mg K— ^p^ GaNi (pi) 18 
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SKt-CRlt, hy^f^T/V^^A (AKCH3) 
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[Ga(CH3)3] (J^T, TMG^V^p) 
(SiH4) ^t5NH35:tt*aL. $ 2000nmO S i K— 
^n^ GaNi (ni) 13«ft5, £«S 
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«CTMAttt> J?^ 400rtm<OSi K— ^n^AlY 
Gai -y Ni (ni) 14£)£g-r£ 0 
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Si 6«:*«-#-6. aHKa«*r115<rClc«»Lfc 
TMA, TMGMNH3 <£>tfcif&lc \? X is? n-^ 
(Cp2Mg)£*Dx.. 1?$ 4 
OOnmOMgK— :/pSJA Iy Gai-Y Ni (pi) 17^ 
g-TSo &(c, TMA<0ffc»0>*«rjfc«\ 
50t;Wfc8fLfc££, CpaMg, TMGMNH3 
*&U ff* 200nmOMg K-/pI GaNi (pi) 1 

[0011] Scl::, Mg K-^p2 GaNi (pi) 1 
8 _hlCEB (Electron Beam) JK*KJ:9J¥S 500nm<7)S 
i02lft»Bll 9SrJB*Lfc», /<?77-K7yitfl 
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T'p^ GaNi (pi) 18£±fESi K-^nS Ga 
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^p^AlrGat-YNi (pi). 1 7 tc*?JMH4MM*: 

JE:15KV, xv r > 3 y|« : 120/* AEU:, 

h& : <*>60//m , : 297KT*£>5 0 
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